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Introduction 
Asthma is increasing in prevalence and severity 
in westernized countries despite the availability of 
effective treatment (1). Environmental changes due 
to a westernized lifestyle, particularly increased 
exposure to indoor aeroallergens, are likely to be 
responsible, at least in part (2). For example, exper- 
imental exposure to inhaled allergens by sensitized 
subjects results in the development of early asthmatic 
responses. In a proportion of subjects (50% of adults 
and 70% of children tested), the early response is 
followed by a late phase response 6-24 h after chal- 
lenge (3,4). Development of late responses is associ- 
ated with an increase in non-specific bronchial 
responsiveness which may last for several days or 
even weeks following a single allergen exposure long 
after FEV, has returned to baseline. This increased 
responsiveness predisposes the individual to exagger- 
ated responses to irritants (smoke, cold air, exercise 
etc.) and lowers the threshold to subsequent allergen 
exposure setting up a vicious cycle of airway inflam- 
mation. The logical approach to treatment involves 
avoidance of the allergen where possible (including 
occupational allergens), and early intervention with 
prophylactic anti-inflammatory treatment (topical 
corticosteroids) which suppresses late responses (and 
ongoing bronchial hyper-responsiveness), whilst 
reserving bronchodilators as rescue medication to 
suppress ‘early’ responses to inhaled allergens and/or 
irritants. Thus on theoretical grounds, allergen avoid- 
ance measures and intervention with prophylactic 
treatment should be introduced early and regarded as 
complementary. 
Further evidence for the importance of aeroaller- 
gens in asthma comes from epidemiological studies 
which confirm positive skin prick tests to house dust 
mites and animal danders (but interestingly not grass 
pollen) as major independent variables predicting 
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bronchial hyper-responsiveness and asthma in differ- 
ent populations (5). A recent prospective trial ident- 
ified the level of house dust mite allergen exposure 
during infancy as a major predictor of atopic asthma 
at age 11 years (6). Furthermore, allergen avoidance 
has been shown to be effective in reducing asthma 
symptoms and airway responsiveness when patients 
are hospitalized, during living at high altitude, fol- 
lowing cessation of exposure to an occupational 
sensitizer, and on observing natural seasonal pollen 
influences. Exposures during the neonatal period are 
thought to be critical in the development of atopic 
sensitization and subsequent allergy (7). Preliminary 
data suggests that avoidance of perennial aeroaller- 
gens and/or food allergens during early life may 
prevent, or at least delay, the onset of atopic sensiti- 
zation and allergic manifestations (8). 
These reasons provide a rationale basis for com- 
bining appropriate allergen avoidance measures with 
effective prophylactic therapy early in the natural 
history of asthma. To ask the question ‘Can we avoid 
allergens?’ is too simplistic. We should consider: 
(1) Whether proven allergen avoidance measures 
exist; 
(2) Whether knowledge and facilities for selecting 
appropriate patients for allergen avoidance 
measures exist; and 
(3) Whether such measures are practical, feasible 
and affordable by those selected patients most 
likely to derive benefit. 
Do Proven Allergen Avoidance Measures Exist? 
A major advance in the evaluation of allergen 
avoidance measures has been the identification and 
characterization of the major allergenic determinants 
of common perennial allergens, namely Derpl (dust 
mites), Feldl (cats) and more recently common 
Canfl (dogs). This has enabled the development of 
monoclonal antibodies which enable accurate 
measurement of major allergens in dust samples and 
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airborne exposure (9-l 1). Ideally, any allergen avoid- 
ance measure should be subjected to the same 
scrutiny as any new pharmacological treatment for 
asthma. Firstly, does environmental control result in 
effective reduction/elimination of allergen exposure? 
Secondly, is reduction in exposure accompanied by 
clinical improvement? 
Barrier bedding methods (12-14) removal of car- 
pets, regular cleaning, and application of liquid 
nitrogen to bedding and furnishing (15) have been 
associated with a reduction in house dust mite levels. 
The value of acaricides in reducing mite allergen 
levels remains controversial (12,16). In children, 
barrier bedding methods combined with regular 
cleaning and removal of carpets resulted in improve- 
ment in asthma and a reduction in bronchial 
hyper-responsiveness (16,17). Similarly, in adults, 
application of liquid nitrogen to the mattress 
resulted in a reduction of asthma symptoms and 
a clinically significant reduction in bronchial 
hyper-responsiveness (15). 
A recent double-blind placebo controlled trial in 
children with perennial mite allergy and severe 
bronchial hyper-responsiveness compared an acari- 
tide (benzyl bensoate) with placebo and a third group 
of children who received mattress covers. A highly 
significant reduction in house dust mite Derpl 
levels in the mattress and a marked improvement in 
bronchial hyper-responsiveness was observed over a 
12-month period in the bedding-barrier-treated 
group alone (16). Similarly, a recent double-blind 
placebo controlled trial in adults with house dust 
mite sensitivity resulted in a marked improvement in 
both rhinitis and asthma symptoms only in those 
patients who received mite-proof covers (Goretex) 
for the pillows, mattress and duvet (18). 
Animal allergens are difficult to eradicate when 
there are pets in the home. After removal of a cat, 
several months of vigorous cleaning is required in 
order to reduce cat allergen levels effectively (19). 
There is often resistance to the removal of a family 
pet. Advice may be given to not replace an animal, to 
exclude an animal from the bedroom and ideally 
confine it out of doors. A major source of animal 
dander allergen is contaminated clothing. This was 
illustrated by a recent study in Sweden (11) which 
demonstrated high levels of Canfl on desks and 
chairs in school rooms but not on school floors, 
indicating contamination by a child’s clothing from 
pets at home. Washing a cat once weekly for 4 weeks 
was markedly effective in reducing airborne cat aller- 
gens in the bedroom, provided that this was com- 
bined with cleaning measures and removal of 
bedroom carpets (20). 
It is not possible to avoid pollens. Simple advice 
includes wearing of sunglasses, and keeping windows 
tightly shut in cars and particularly tall buildings. 
Certain makes of car are fitted with a pollen filter. 
Patients may be advised not to walk in open grassy 
spaces, particularly during the evening and at night 
when pollen counts are highest. However, some 
would argue that such measures provide an unaccept- 
able compromise, particularly in those whose asthma 
and/or rhinitis is relatively mild and easily controlled 
with pharmacological agents. 
Occupational asthma normally develops within 
months or l-2 yr of exposure to an inhaled agent in 
the work place. There is often a history of worsening 
asthma symptoms either at work or during the 
evening, or at night following a work shift, with 
improvement at weekends and during holidays. Com- 
mon sensitizers include flour, bacterial enzymes in 
washing powders, laboratory animal dander, and low 
molecular weight chemicals used in paints or resins 
such as isocyanates, acid anhydrides or platinum 
salts. Solderers may develop sensitivity to soldering 
flux. Recognition of an occupational sensitizer is 
important because continued exposure may result in 
irreversible asthma. Occupational asthma is now 
recognized as an industrial compensatible disease. 
Can we Select Patients who are Likely to Benefit? 
Accurate allergy diagnosis is based on the clinical 
history together with results of selected skin prick 
tests. Atopy refers to an exaggerated tendency to 
develop IgE responses to common allergens and is 
defined as a positive skin prick test to one or more 
common allergens. Only a proportion of atopic sub- 
jects develop allergic symptoms such that the results 
of skin prick tests should always be interpreted in the 
light of the clinical history. There is very commonly a 
history of infantile eczema, chest problems in early 
life and/or rhinitis during teenage years. The family 
history is often positive for allergic disease. There is 
usually a typical history of chest or nasal symptoms 
on exposure to offending allergens. Enquiries should 
be made concerning pets at home and the nature of 
bedding and furnishings. The patient’s occupation 
and hobbies may reveal unexpected allergic causes. 
Foods are often suspected but rarely relevant as a 
cause of isolated asthma in adults. When relevant, 
the history usually indicates a specific food which 
provokes symptoms in more than one organ (i.e. not 
just asthma, but itching, flushing, swelling of the lips 
or face, urticaria, abdominal pain, disturbance of 
bowel habit or occasional life-threatening angio- 
oedema or anaphylaxis). Food allergy is almost never 
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Table I Value of skin prick tests 
Diagnose or exclude atopy. 
Provide supportive evidence (positive or negative) for the clinical history. 
Educational value, providing visual reinforcement for verbal advice. 
Essential when allergen avoidance measures are considered. 
Only a limited number required for routine use (house dust mite, grass, cats, dogs, histamine and diluent control). 
Should be avoided in patients with antihistamines, and patients with severe eczema or demographism. 
Less reliable in the very young (less than 3 years) and the elderly. 
relevant when the history is vague, relates to asthma 
alone and occurs in a non-atopic individual. Other 
provoking agents include drugs (&blockers, aspirin 
etc.) and food additives including colourings and 
preservatives. 
Skin prick testing with aeroallergens is safe (21) 
and may be performed by nurses. However, in view 
of the hypothetical risks of allergen administration, 
adrenaline should be available. Skin prick testing 
with large batteries of allergens is generally irrel- 
evant. Testing with the four common allergens (grass, 
house dust mite, cats and dogs) and a positive 
(histamine) and negative (diluent) control is all that is 
required in the majority of cases. The value of skin 
testing is summarized in Table 1. A positive test is 
greater than 2 mm larger than the negative control 
tests. Skin tests should be withheld in patients on 
antihistamines and in patients with eczema or der- 
mographism. Serum allergen specific IgE concen- 
trations (RAST) represent a reasonable alternative, 
although they are generally less sensitive and more 
expensive. 
Those asthmatics who give a history of symptoms 
on allergen exposure and who demonstrate a positive 
skin prick test should be recommended to take 
appropriate allergen avoidance measures. Negative 
skin prick tests are helpful in excluding an allergic 
basis for asthma. Skin prick tests are extremely useful 
in this regard since patients may be reassured, and 
expensive and time-consuming avoidance measures 
may be discouraged. Skin prick test solutions are 
now available within the U.K. (Bencard, Allergo 
Pharma). It is not clear at present whether skin prick 
testing should be recommended in a general practice 
setting. It is the author’s view that atopic status 
should be known for all cases of suspected or proven 
asthma. In a recent study (BSACI/Asthma Training 
Centre, Stratford, U.K., unpubl.), skin prick testing 
with four common allergens (house dust mites, cats, 
dogs, grass pollen and controls) was evaluated in 320 
consecutive patients (adults and children) presenting 
to 16 asthma clinics in general practice. Skin prick 
testing was found to be simple, safe and feasible, and 
it modified nurses’ views concerning the role of 
allergy in asthma and whether to recommend (or, 
where appropriate, discourage) allergen avoidance 
measures. If confirmed, skin prick testing may 
become routine in general practice with the avail- 
ability of a limited selection of standardized allergen 
extracts. 
Are Allergen Avoidance Measures Feasible? 
If one assumes that effective environmental con- 
trol measures exist for common perennial allergens 
and that one may select patients who are likely to 
benefit from environmental control (this should 
include evaluation in a primary care setting), then 
how can one ensure that effective measures are 
taken by the patient? This is perhaps the most 
contentious area. Some sceptics would reject effec- 
tive house dust mite control measures as time con- 
suming, expensive, intrusive and with no guarantee 
of success. There has been virtually no research 
done on motivation or compliance of patients with 
allergen avoidance measures. However, clinical 
experience suggests that patients are often highly 
motivated and respond well when given the oppor- 
tunity to help themselves as well as take prescribed 
medication. It seems likely that, as with other 
aspects of asthma management, careful explanation, 
clear personalized written instructions, motivation 
and vigorous follow-up are required for optimal 
results. An example of a house mite allergen avoid- 
ance advice sheet (Royal Brompton Hospital) is 
included as Appendix 1. 
Conclusions 
Atopic allergy to common environmental aero- 
allergens represents an important causal factor in 
asthma, particularly in the young and middle-aged 
asthmatic. Sensitivity to perennial allergens is a 
major risk factor for asthma in population studies. 
Changes in lifestyle with increased exposure to 
indoor allergens may account, at least in part, for the 
observed increase in asthma prevalence and severity. 
An allergy history and, ideally, the results of a limited 
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number of skin prick tests (or RAST tests) should be 
known for all asthma patients. Proven methods exist 
for avoidance of house dust mite and animal danders, 
although considerably more research is required. 
Patient selection for avoidance measures is important 
and avoidance advice should be based on the history 
combined with the results of skin prick tests (or 
RAST tests). Patients with asthma and sensitivity to 
house dust mite should be advised regarding bedding 
barrier materials, regular hot washing of bedclothes 
(60°C) removal of bedroom carpets, regular dusting 
and vacuuming with an efficient cleaner (12). Patients 
with pet sensitivities should be advised regarding 
removal of the pet or (as is frequently the case) if this 
is not socially acceptable, the pet should be excluded 
from the bedroom, preferably kept outdoors, and 
should not be replaced. Recent data suggests that 
washing a cat weekly, when combined with removal 
of the bedroom carpet and regular cleaning, may 
reduce allergen levels effectively (20). An occupa- 
tional cause should always be sought and, where 
appropriate, avoidance measures or respiratory pro- 
tection should be recommended. Active and passive 
smoking should always be discouraged (22). Much 
current research is focused on the role of primary 
prevention of atopy and allergic diseases by manipu- 
lations during the antenatal and neonatal period 
(7,8). At present, it is reasonable to discourage paren- 
tal smoking (particularly maternal smoking). One 
study suggested that avoidance of food allergens and 
house dust mite control measures were effective in 
reducing atopic manifestations at 1 year (S), although 
more research is recommended before such advice is 
given routinely to parents at high risk of atopic 
offspring. 
Finally, awareness of the importance of allergy and 
asthma needs to be increased within the medical 
profession and the general public. The logical place 
for allergy diagnosis and management is general 
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Appendix 1: House Dust Mite Avoidance Measures 
House dust mites are invisible to the naked eye, 
live by eating human skin scales, and like warm, 
humid, dark living conditions. They are found in 
almost every home. Seventy percent of mites found 
in the home are in the mattress. 
BEDDING 
(1) Use synthetic (i.e. non-feathers) duvet and 
pillows. 
(2) Cover mattresses, pillows (and preferably 
duvets) with dust-proof covers. The following 
are suggestions only: 
(a) Inexpensive mattress covers, ‘all over 
waterproof mattress covers’, are available from 
Keys of Clacton, 132 Old Road, Clacton-on- 
Sea, Essex, Tel: 01255 424351. 
(b) A more expensive breathable fibre, ‘inter- 
vent’, is available from W. L. Gore & Associ- 
ates (U.K.) Ltd, Church Gate, Church Street, 
Woking, Surrey GU21 IDJ, Tel: 01483 756614, 
and from Boots the Chemist. 
(c) A less expensive range of laminated cotton 
mattress covers, duvet covers and pillow 
cases are available from Allerayde, Queens 
Head Court, 42 Kirk Gate, Newark, 
Nottinghamshire NG24 lAB, Tel: 01636 
613444. 
(3) Use washable bedding which allows a hot 
wash, 6O”C, on a weekly basis. 
(4) Avoid feathers, kapok, wool, eiderdowns, 
candlewick bedspreads, thick carpets, under- 
felt, heavy curtains and soft furnishings, insect 
sprays, deodorant sprays, hair sprays, tobacco 
smoke and paint fumes. Keep cosmetics to a 
minimum. 
GENERAL SUGGESTIONS 
(1) Consider replacing the mattress if it is an old 
one. 
(2) Reduce soft toys to a minimum. Confine them 
in a closeable box. Soft toys should be hot 
washed (60°C if possible) or placed in the deep 
freeze once per month. 
(3) Vacuum both sides of mattress, carpets and 
soft furnishings at least once weekly. 
(4) Fix an exhaust micro filter if your vacuum does 
not already have one (available from Allerayde 
address as above, available for upright and 
cylinder vacuum cleaners). 
(5) At the present time, air filters (high efficiency 
particulate air filters, HEPA filters) and vari- 
ous acaricides (chemicals which kill house dust 
mites) may be of value, although proof of their 
effectiveness is lacking at present. Acaricides 
should not be used on bedding. 
(6) Air the room regularly. 
